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07/19/06
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*%% SCREEN3 MODEL RUN *%*%*
*%% VERSION DATED 96043 ***

Diesel Truck Exhaust

SIMPLE TERRAIN INPUTS:

SOURCE TYPE = POINT
EMISSION RATE (G/S) == 1.00000
STACK HEIGHT (M) = 2.0000
STK INSIDE DIAM (M) = .0760
STK EXIT VELOCITY (M/S)= 45.4000
STK GAS EXIT TEMP (K) = 769.0000
AMBTENT AIR TEMP (XK) = 293.0000
RECEPTOR HEIGHT (M) = .0000
URBAN/RURAL OPTION = URBAN
BUILDING HEIGHT (M) = .0000
MIN HORIZ BLDG DIM (M) = .0000
MAX HORIZ BLDG DIM (M) = .0000

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

BUOY. FLUX = .398 M**4/38**3, MOM. FLUX = 1.134 M*x*4/8*%2

**% FULL METEOROLOGY ***

kkkkhkhkkkhkkkhkkkkhkhkhhkhkhihkhkhkhkdkikkkhkkh*x*k

**%* SCREEN AUTOMATED DISTANCES #***
Akkhkhh Rk hFhkhhkkhhxhhkhhkrhkhkhkkhh*

*%% TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *%*%*
DIST CONC Ul0M USTK MIX HT PLUME SIGMA  SIGMA
(M) (UG/M**3) STAB (M/S) (M/S) (M) HT (M) Y (M) 7 (M) DWASH
100. 938.8 4 1.0 1.0 320.0 12.73 15.99  14.13 NO
200 394 .4 6 1.0 1.0 10000.0 20.14 21.79 14.96 NO
300 303.1 6 1.0 1.0 10000.0 20.14 31.61 20.59 NO
400 220.8 6 1.0 1.0 10000.0 20.14 41.18 25.82 NO
500 165 .7 6 1.0 1.0 10000.0 20.14 50.47 30.68 NO
600 129.0 6 1.0 1.0 10000.0 20.14 59.50 35.21 NO
700. 103.8 6 1.0 1.0 10000.0 20.14 68.26  39.45 NO
800. 85.69 6 1.0 1.0 10000.0 20.14 76.77  43.46 NO
900. 72.33 6 1.0 1.0 10000.0 20.14 85.05 47.25 NO
1000 62.15 6 1.0 1.0 10000.0 20.14 93.11 50.86 NO
1100 54.19 6 1.0 1.0 10000.0 20.14 100.97 54.31 NO
1200 47.85 6 1.0 1.0 10000.0 20.14 108.63 57.60 NO
1300 42.70 6 1.0 1.0 10000.0 20.14 116.10 60.77 NO
1400. 38.45 6 1.0 1.0 10000.0 20.14 123.41 63.82 NO
1500. 34.90 6 1.0 1.0 10000.0 20.14 130.55 66.77 NO
1600 31.89 6 1.0 1.0 10000.0 20.14 137.53  69.61 NO
1700 29.31 6 1.0 1.0 10000.0 20.14 144.37  72.37 NO
1800 27.09 6 1.0 1.0 10000.0 20.14 151.06 75.04 NO
1900 25.15 6 1.0 1.0 10000.0 20.14 157.62 77.64 NO
2000 23.45 6 1.0 1.0 10000.0 20.14 164.06 80.17 NO
2100 21.95 6 1.0 1.0 10000.0 20.14 170.37 82.63 NO
2200 20.61 6 1.0 1.0 10000.0 20.14 176.57 85.03 NO



2300.  19.42 6 1.0 1.0 10000.0 20.14 182.66  87.38 NO
2400.  18.35 6 1.0 1.0 10000.0 20.14 188.64 89.67 NO
2500.  17.38 6 1.0 1.0 10000.0 20.14 194.52  91.91 NO
2600.  16.50 6 1.0 1.0 10000.0 20.14 200.31 94.11  NO
2700.  15.71 6 1.0 1.0 10000.0 20.14 206.00 96.26 NO
2800.  14.98 6 1.0 1.0 10000.0 20.14 211.60  98.37 NO
2900.  14.31 6 1.0 1.0 10000.0 20.14 217.11 100.44 NO
3000.  13.69 6 1.0 1.0 10000.0 20.14 222.55 102.47 NO
3500.  11.24 6 1.0 1.0 10000.0 20.14 248.57 112.12 NO
4000.  9.502 6 1.0 1.0 10000.0 20.14 272.93 121.06 NO
4500.  8.213 6 1.0 1.0 10000.0 20.14 295.86 129.42 NO
5000.  7.222 6 1.0 1.0 10000.0 20.14 317.58 137.30 NO
MAXIMUM 1-HR CONCENTRATION AT OR BEYOND  100. M:
100.  938.8 4 1.0 1.0 320.0 12.73 15.99  14.13 NO
DWASH=  MEANS NO CALC MADE (CONC = 0.0)
DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB
R RS EEEEE S EEEEEESEETEEEEEEEEEE RS EEE]
*** SCREEN DISCRETE DISTANCES ***
LEEEE RS EEEEEEEEEEEEEEEEEEEEEEESE S
*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***
DIST CONC U10M USTK MIX HT PLUME SIGMA  SIGMA
(M)  (UG/M**3)  STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M) DWASH
120.  748.3 4 1.0 1.0 320.0 12.73 19.00 16.79 NO
130.  669.1 4 1.0 1.0 320.0 12.73 20.51  18.12 NO
140. 600.1 4 1.0 1.0 320.0 12.73 22.01  19.44 NO
150.  540.1 4 1.0 1.0 320.0 12.73  23.51  20.77 NO
160.  487.9 4 1.0 1.0 320.0 12.73 25.01 22.09 NO
170 442.5 4 1.0 1.0 320.0 12.73  26.50  23.42 NO
180 402.8 4 1.0 1.0 320.0 12.73 27.98 24.74 NO
190.  398.8 6 1.0 1.0 10000.0 20.14 20.80  14.38 NO
225. 376.3 6 1.0 1.0 10000.0 20.14 24.27  16.40 NO
250.  352.9 6 1.0 1.0 10000.0 20.14 26.73  17.83 NO
275 327.8 6 1.0 1.0 10000.0 20.14 29.18  19.22 NO
325 279.8 6 1.0 1.0 10000.0 20.14 34.03 21.94 NO
350 258.2 6 1.0 1.0 10000.0 20.14 36.43  23.26 NO
355 254.1 6 1.0 1.0 10000.0 20.14 36.91  23.52 NO
375 238.6 6 1.0 1.0 10000.0 20.14 38.81 24.55 NO
DWASH=  MEANS NO CALC MADE (CONC = 0.0)

DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

hhhkhkhhhhkkhkhdhrodkhdhohddxkhhdrvdhkdhkhkkxkikkdrikk

**% SUMMARY OF SCREEN MODEL RESULTS ***

khkkkkhkhkhkhkkhhkhkhkddhdhhkhhdhkhdkhhdhhdxddxhkkhxhkixkx

CALCULATION MAX CONC DIST TO TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)



1

SIMPLE TERRAIN 938.8 100. 0.

khkkhdkkkhkhhhkdhhkhhhkdhhkhkhkrdhhhhhkhhhhkkddhhhhdhkhkkhhdrdkhhhkkx

** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
R R e R R R T R e R



07/19/06

16:33:50
**% SCREEN3 MODEL RUN #%*%*
**% YERSION DATED 95250 **x*
Diesel Truck Exhaust
SIMPLE TERRAIN INPUTS:
SOURCE TYPE = POINT
EMISSION RATE (G/S) = 1.00000
STACK HEIGHT (M) = 2.0000
STK INSIDE DIAM (M) = .0760
STK EXIT VELOCITY (M/S)= 45,4000
STK GAS EXIT TEMP (K) = 769.0000
AMBIENT AIR TEMP (K) = 293.0000
RECEPTOR HEIGHT (M) = .0000
URBAN/RURAL OPTION = URBAN
BUILDING HEIGHT (M) = .0000
MIN HORIZ BLDG DIM (M) = .0000
MAX HORIZ BLDG DIM (M) = .0000
kkhkhkhkhhkhkkhkhkhkdhhhdhhkhddxddxddkhkdrdddrrhthkhhik
*** SUMMARY OF SCREEN MODEL RESULTS ***
P R R R R R R R R R R R R R R E R R E X EE R E R R R LR L S
CALCULATION MAX CONC DIST TO TERRAIN
PROCEDURE (UG/M**3) MAX (M) HT (M)
SIMPLE TERRAIN 938.8 100. 0.
khkhkdhkhh A Ak hhhkhkhkhkhhhhddddhhrddhkhrhdhhrrhhhhddkkhhkhhhik
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
PR R R R R PR EEE LR SR EEEEEE SR LSS
BUOY. FLUX = .398 M**4/S**3; MOM. FLUX = 1.134 M**4/S*%*2.
**% FULL METEOROLOGY ***
khhkhkhdhkhkhhdhhkhkhdhkhhkhkk,khkhkhkhkkhkkhkkhkkhkkhkkhd k x%%
**%* SCREEN AUTOMATED DISTANCES ***
khkkhkhkhhkhkkhkhhkhkhkhkhkhkkhkhhdhhkkhkkhkkhkhkhidddxkik*%x
*** TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***
DIST CONC Ul0M USTK MIX HT PLUME STIGMA SIGMA
(M) (UG/M**3) STAB (M/S) (M/8) (M) HT (M) Y (M) Z (M) DWASH
100. 938.8 4 1.0 1.0 320.0 12.73 15.99 14.13 NO
200. 394 .4 6 1.0 1.0 10000.0 20.14 21.79 14 .96 NO
300. 303.1 6 1.0 1.0 10000.0 20.14 31.61 20.59 NO
400. 220.8 6 1.0 1.0 10000.0 20.14 41.18 25.82 NO
500. 165.7 6 1.0 1.0 10000.0 20.14 50.47 30.68 NO
600. 122.0 6 1.0 1.0 10000.0 20.14 59.50 35.21 NO
700. 103.8 6 1.0 1.0 10000.0 20.14 68.26 39.45 NO
800. 85.69 6 1.0 1.0 10000.0 20.14 76.77 43 .46 NO
900. 72.33 6 1.0 1.0 10000.0 20.14 85.05 47.25 NO
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MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 100.
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MAXTIMUM GROUND LEVEL CONCENTRATION

ATMOSPHERIC STABILITY CLASS (1=A,
WIND SPEED AT THE 10-M LEVEL
WIND SPEED AT STACK HEIGHT
MIXING HEIGHT
PLUME CENTERLINE HEIGHT
LATERAL DISPERSION PARAMETER
DISPERSION PARAMETER
DOWNWASH :

VERTICAL
BUILDING
DWASH=

DWASH=NO
DWASH=HS
DWASH=SS
DWASH=NA
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3=C,

0.0)

NO BUILDING DOWNWASH USED
HUBER-SNYDER DOWNWASH USED
SCHULMAN-SCIRE DOWNWASH USED
DOWNWASH NOT APPLICABLE, X<3*LB
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222
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**%* TERRAIN HEIGHT OF 0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***
DIST CONC Ul0M USTK MIX HT PLUME SIGMA SIGMA
(M) (UG/M**3) STAB (M/S) (M/8S) (M) HT (M) Y (M) Z (M) DWASH
100. 938.8 4 1.0 1.0 320.0 12.73 15.99 14.13 NO
120. 748.3 4 1.0 1.0 320.0 12.73 19.00 16.79 NO
130. 669.1 4 1.0 1.0 320.0 12.73 20.51 18.12 NO
140. 600.1 4 1.0 1.0 320.0 12.73 22.01 19.44 NO
150. 540.1 4 1.0 1.0 320.0 12.73 23.51 20.77 NO
160. 487.9 4 1.0 1.0 320.0 12.73 25.01 22.09 NO
170 442.5 4 1.0 1.0 320.0 12.73 26.50 23.42 NO
180. 402.8 4 1.0 1.0 320.0 12.73 27.98 24 .74 NO
190. 398.8 6 1.0 1.0 10000.0 20.14 20.80 14.38 NO
225. 376.3 6 1.0 1.0 10000.0 20.14 24 .27 16.40 NO
250. 352.9 6 1.0 1.0 10000.0 20.14 26.73 17.83 NO
275. 327.8 6 1.0 1.0 10000.0 20.14 29.18 19.22 NO
325. 279.8 6 1.0 1.0 10000.0 20.14 34.03 21.94 NO
350. 258.2 6 1.0 1.0 10000.0 20.14 36.43 23.26 NO
355. 254 .1 6 1.0 1.0 10000.0 20.14 36.91 23.52 NO
375. 238.6 6 1.0 1.0 10000.0 20.14 38.81 24 .55 NO
DWASH= MEANS NO CALC MADE (CONC = 0.0)

DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

R R R R EEEEEE R ER ES LR S ESEEEESE SRR S SR

*%% END OF SCREEN MODEL OUTPUT ***
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APPENDIX A

Truck Trip Generation

This appendix includes material
that is strictly for informational
purposes. It provides no recom-
mended practices, procedures, or
guidelines.

Background

The data in Tiip Generation repre-
sent all vehicles entering or leaving
a particular site. The analyst may,
on occasion, need to explicitly esti-
mate truck trips generated by a
development site on a daily or peak
hour basis. This appendix presents
a summary of relevant literature
that provides truck trip genera-
tion data.

La ‘d:Uses Expected to
Generate Regular and
cant Volumes of

0 truck stops and large
o gas/fuel stations

0 con ructlon-related uses
» batch plants
. asphalt plants

. gravel plts

0 po off‘ ce and parcel dehv-
ery ompames .

0 s’ta’ce/county road commis-
sion officeslgarages

. any commerclal or industrial
uses where the aggregation
";of activity produces a signifi-
_cant goods-delivery traffic
_ flow {shopping centers)

The potential needs for reasonably
accurate estimates of truck trips fall
into three general categories: traffic
operations, street and road design,
and public and political concerns.

Traffic operations are directly
affected by the presence of trucks
in the traffic stream. For example,
levels of service for both roadway
sections and intersections are
affected by the percentages of
heavy vehicles in the traffic stream.
These effects can be exacerbated
when other factors are introduced
(e.g., if topography is severe, heavy
vehicles will have an even greater
negative effect).

Design considerations that need
to be addressed with the aid of
truck traffic data include both pave-
ment design and the geometric
design of the street or roadway. For
example, if a new development
generates a significant volume of
trucks, the design of the roadway
may be affected or, alternatively,
traffic may need to be routed to
different roadways in order to min-
imize pavement deterioration or
adverse land use impacts. In addi-
tion to making sure that the road-
way can handle increased loads
from trucks, it is possible that esti-
mates of truck traffic (in addition to
a straightforward consideration of
traffic volumes) may be needed for
developing cost-sharing arrange-
ments for the infrastructure
improvements required for new

development.
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The analyst may need to address
the geometric design of intersec-
dons, driveways, and parking and
service areas. If trucks are to be a
regular and significant part of the
traffic generated by a development,
then the differential performance
characteristics of heavy vehicles
(e.g., turning radii and rates of
braking and acceleration) must be
considered.

Public and political concerns
about the traffic impacts of devel-
opment are often debated in public
hearings and meetings (e.g., zoning
commission meetings) and the
popular press. The number of
trucks in the traffic mix is often

" perceived to be a prime issue. To

this end, accuracy in predicting the
mix of vehicular traffic is desirable
and these estimates would be of
considerable use.

The number of trucks in a traffic
stream may also be needed to pre-
dict noise levels and other environ-
mental impacts.

Debates over the impacts of
accommodating or allowing trucks
on local streets and roads are often
based more on emotion than fact.
The availability of reliable esti-
mates for truck traffic generated by
specific land uses would enable
quantification of potential truck
traffic impacts and would be of sig-
nificant benefit to all parties (e.g.,
the general public, the review
agency, the developer, the site
engineer).



m Cautions

Truck trip generation data from
numerous studies are presented in
section A.3 of this appendix.
However, before the analyst con-
siders using, or adapting, those
data, several cautions regarding the

data need to be recognized and
addressed.

There are, figuratively speaking, as
many definitions of the term
“truck” as there are potential uses
of truck trip generation data.
Without a clear definition of what
constitutes a truck, the compilation
and analysis of truck trip generation
data can be a frustrating and fruit-
less exercise. For example, some of
the data in the literature reported in
this appendix classify trucks as
either courier vans, light rigid
trucks, heavy rigid trucks, or articu-
lated trucks. Another study classifies
trucks as either 2- to 3-axle trucks
or 4-or-more axle trucks. Another
study classifies vehicles as either
light-duty, medium-duty, or heavy-
duty vehicles. Another study counts

all vehicles with dual wheels on the
rear axle as trucks. The bottom line
is that local concerns regarding
trucks may not match the defini-
tions of trucks used in the studies
reported in the handbook. The ana-
lyst needs to both confirm a local
definition of trucks for a particular
application, and locate the appro-
priate data.

The definition of the term
“truck trips” in some of the litera-
ture refers only to pick-up and
delivery trips that use the curbside
(and excludes alley deliveries). It
should also be noted that through-
out virtually all of the truck trip
generation literature there is no
differentiation (in a predictive
sense) between new trips and deliv-
eries along an established delivery
route (which are akin to pass-by
trips, and possibly diverted linked
trips, as described in chapter 5).

Many of the existing data sources
are quite dated (e.g., some data are
as much as 35 years old). The age
of the data is potentially a problem
for a variety of reasons:

# the sizes and types of trucks have
changed over time;

# tuck usage patterns may have
changed (e.g., via greater use of
container trucks, use of vans and
light trucks for express and high-
value cargo);

# delivery patterns have changed
with the emergence of just-in-
tme delivery and intermediate
distribution centers as key modes
of operation in many industries;
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# the absolute and relative volumes
of freight being shipped by air,
by pipeline, by water, by rail, and
by truck have changed,;

@ significant state, provincial, and
national policy changes have
affected the freight movement
industry (e.g., deregulation,
NAFTA); and

# trip generation rates may have
changed over time.

Many of the studies on truck trip
generation have used very general
categories of land use. Experience
with “all-vehicle” trip generation
suggests that there is considerable
variation within such broad cate-
gories, so there should be a similar
need for differentiation among land
uses when truck studies are under-
taken. The analyst is cautioned to
avoid trying to apply general trip
generation rates for a specific

land use.

The independent variables that
provide the greatest statistical
reliability for “all-vehicle” trip gen-
eration may not be the most
appropriate for estimating truck
trip generation. For example, data
collected at truck terminals indicate
that the number of terminal dcors
is an appropriate predictor of truck
trip generation.




While vehicle mix is of general
importance with respect to some
new developments and specific land
uses, the problems that may occur if
truck traffic is ignored (or considered
as only a generic percentage of total
traffic) may, in fact, sometimes be
insignificant. For example, a small
commercial development may only
generate truck trips irregularly. The
impact of such a development’ truck
generation on the traffic stream is
most likely insignificant, often being
well within the observed daily varia-
tion of trucks in the traffic stream—
the addition of one or two trucks in
these situations makes no realistic
difference in operations.

On the other hand, larger develop-
ments, depending on absolute size
and delivery patterns, may generate
a significant, regular, and presum-
ably predictable volume of truck
traffic. The extent and severity of
the impact depends on the land use
and the characteristics of the

existing street/road pattern. The
problem of estimating traffic
impacts is to differentiate between
the times when truck traffic is an
important issue and when it is not.

Truck Trip
Generation
Experience

Section A.4 lists 23 references that
present data on truck trip estimat-
ing experiences. The data con-
tained in the documents described
below hold the most promise for
adaptation in estimating truck trip
generation for individual develop-
ment sites. However, each cited
reference has a substantial flaw
in terms of its universal applica-
bility to trucks for site trip gen-
eration purposes.
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Ogden (1977, 1991,
‘and 1992)

Ogden has prepared several reports
and papers that provide a
comprehensive review of truck
issues and contain specific informa-
tion for use in estimating truck trip
generation. Table A.1 is based on
Australian data. The rates were
presented in a 1992 paper without
any information regarding sample
size or any statistical measures.
Although applicability in the
United States may be questionable,
the rates help establish a bench-
mark for variation in rates by vehi-
cle and land wuse type.



Table A.1 Daily Truck Trip Generation Rates by Land Use (Australia)
[adapted from Table 13.3 Trip Generation Rates by Land Use, Australia (1989)]

Source: Ogden 1992

TRUCK TRIPS PER 1,000 GSF

FOR COURIER FOR LIGHT FOR HEAVY FOR ARTICULATED

DEVELOPMENT TYPE VANS RIGID TRUCKS RIGID TRUCKS TRUCKS TOTAL
Office 1.9 0.4 0 0.2 2.5
Re’cailing1

Régional Center 0.4 0.9 0.6 0.1 2.0

Major Supermarket 0.2 0.4 0.4 0.2 1.2

Local Supermarket 0.1 0.9 0.5 0.2 1.7

Department Store 0.2 0.5 0.9 0.1 1.7

Other 0.7 0.9 0.4 0 2.0
Manufacturing 0.1 01 0.1 0.2 0.5
Warehouse 0.1 o - 0.2 0.2 0.5
Light Industry &
High Technology 1.9 0.6 0.5 0.1 3.1
Truck Depots 0.9 0.9 1.4 3.7 6.9

1 Rate for retail is expressed in truck trips per 1,000 square feet of Gross Leasable Area.

Christiansen (1979)

A definitive, but now dated, report
was prepared by the Texas
Transportation Institute (I'TT) in
1979. This report documented
many of the specific references
cited in section A.4. The report
cited a data source that estimated
that shopping centers in the New
York City region generated approx-
imately 1.35 daily truck stops per
10,000 square feet of floor area.

The data sample was small (only
three centers) and covered an
extremely wide range in size
(between 250,000 and 5 million
square feet).

Reich et al. (1987)

Daily truck trips were counted at
95 suburban sites in Baltimore,
Maryland. Land uses at the sur-
veyed sites were classified as pre-
pared foods, variety/pharmacy, per-
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sonal services, office buildings, soft
retail, and retail food. Table A.2
presents the results as a function of

floor area.
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